Spatiotemporal distribution of GAP-43 in the developing rat spinal cord: a histological and quantitative immunofluorescence study.
In the rat spinal cord we studied developmental changes in spatiotemporal expression of the growth-associated protein GAP-43, which is known to play an important role in neural development, axonal regeneration, and modulation of synaptic function. GAP-43 was expressed predominantly in the white matter at embryonic day 13 to postnatal day 7, evenly in the white and gray matter at the 2nd to the 3rd postnatal week, and predominantly in the gray matter after the 5th postnatal week. The shifting of predominance was quantitatively assessed. On the basis of histological findings and quantitative assessment of GAP-43 immunoreactivity, it appears likely that the development proceeds from the phase of mostly axonal elongation during the embryonic period and the 1st postnatal week, via the phase of axonal elongation and formation of end arbors and synaptic organization during the 2nd to the 4th postnatal week, to the phase of final maturation of synaptic organization. GAP-43 was continuously expressed through adulthood in neuropil of the gray matter, the pyramidal tract, and the dorsal portion of the lateral funiculus that was identified as serotonergic by confocal laser scanning microscopic studies. The continuous expression may imply perpetual remodeling in these structures even in adulthood.